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Abstract of JP2001 056263 

PROBLEM TO BE SOLVED: To provide a tire pneumatics 
monitor capable of receiving stably a signal transmitted from 
a transmission device. 

SOLUTION: This tire pneumatics monitor is installed on each 
tire of an automobile, and is equipped with a transmission 
device for transmitting tire pneumatics signals of each tire 
outputted from air pressure sensors, a reception device 17 
for receiving the tire pneumatics signals from the 
transmission device, and a display device 14 for informing a 
driver of the automobile of pneumatics states of each tire. In 
this case, plural reception antennas 31a-31d are provided in 
the reception device 17, and a synthesizer 32 for outputting 
selectively the maximum voltage among voltages induced in 
each reception antenna 31a-31d is installed. Therefore, the 
induced voltages of each reception antenna 31a-31d 
complement mutually and select reception of each reception 
antenna 31a-31d. Therefore, the signals transmitted from the 
transmission device can be received stably. 
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TIRE PNEUMATICS MONITOR 



Description of correspondent: EP1077144 



BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a tire inflation pressure monitor that informs a driver in a vehicle of the tire 
inflation pressure and the monitoring method. 

[0002] A wireless tire inflation pressure monitor that notifies a driver of a vehicle of the tire inflation pressures is 
known. As shown in Fig. 8, a typical tire inflation pressure monitor 51 includes four transmitters 53 and a receiver 54. 
Thetransmitters 53 are respectively located in tires 52 and the receiver 54 is located in the body of the vehicle 50. 

[0003] Each transmitter 53 measures the internal air pressure of the corresponding tire 52. Each transmitter also 
modulates signals to reflect data concerning the measured tire inflation pressure and transmits the signals from 
transmission antennas (not shown) by radio waves. 

[0004] As shown in Fig. 7 and 8, the receiver 54 includes four reception antennas 56, which respectively correspond 
to the four transmitters 53. The receiver 54 also includes a reception circuit 57 and a controller 58. A display 55 is 
located in the passenger's compartment and is connected to the receiver 54. 

[0005] The reception circuit 57 receives radio waves from the transmitters 53 through the reception antennas 56. 
The reception circuit 57 demodulates the radio waves, which reveals the pressure data, and sends the data to the 
controller 58. The controller 58 commands a display 55 to display information concerning tire inflation pressure 
based on the input data. 

[0006] The reception antennas 56 induce voltage in accordance with the electric field intensity of the radio waves 
from the transmitters 53. When the voltage induced by the reception antennas 56 is greater than a predetermined 
value, the reception circuit 57 detects the induced voltage and processes the voltage signal to produce the 
necessary data. When the voltage induced by the reception antennas 56 is smaller than the predetermined value, 
the reception circuit 57 does not detect the induced voltage. In this way, if the voltage induced by the reception 
antennas 56 is not high enough to be detected by the reception circuit 57, the receiver 54 cannot receive data from 
the transmitters 53. 

[0007] Since the transmitters 53 are installed in the tires 2, the position of each transmitter relative to the reception 
antenna 56 of the receiver 54 continuously varies when the vehicle 50 is running. The transmission antennas of the 
transmitters 53 and the reception antenna 56 of the receiver 54 each have directivity. Therefore, the electric field 
intensity of radio waves from the transmission antennas received at each reception antenna 56 continuously varies 
when the vehicle 5 is running. In other words, the voltage induced at each reception antenna 56 continuously varies 
and the reception circuit 57 may not detect the induced voltage. Therefore, the signal reception of the prior art 
receiver 54 is not stable. 



SUMMARY OF THE INVENTION 

[0008] An objective of the present invention is to provide a tire inflation pressure monitor and a monitoring method 
that produce stable signal reception. 

[0009] To achieve the above objective, the present invention provides a receiver for receiving radio waves that carry 
data representing a physical state. The radio waves are transmitted by a transmitter. The receiver includes a plurality 
of reception antennas that respectively induce voltage signals based on reception of the radio waves, a synthesizer 
for synthesizing the induced voltage signals into one voltage signal, and a processing device for processing the 
synthesized voltage signal to obtain the data. 
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[0010] The present invention also provides a tire inflation pressure monitor having a transmitter located in a vehicle 
tire for transmitting data concerning the inflation pressure of the tire by radio waves and a receiver for receiving the 
data from the transmitter. The receiver includes a plurality of reception antennas that respectively induce voltage 
signals based on reception of the radio waves, a synthesizer for synthesizing the induced voltage signals into a 
synthesized voltage signal, and a processing device for processing the synthesized voltage signal to obtain the data. 



[001 1] The present invention further provides a method including: transmitting data representing a physical state by 
radio waves; receiving the radio waves and inducing voltage signals with reception antennas, respectively; 
synthesizing the induced voltage signals into one voltage signal; and processing the synthesized voltage signal to 
obtain the data. 

[0012] Other aspects and advantages of the invention will become apparent from the following description, taken in 
conjunction with the accompanying drawings, illustrating by way of example the principles of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] The invention, together with objects and advantages thereof, may best be understood by reference to the 
following description of the presently preferred embodiments together with the accompanying drawings in which: 

Fig. 1 is a schematic block diagram of a tire inflation pressure monitor according to one embodiment of the present 
invention; 

Fig. 2 is a partial schematic side view of a vehicle showing a transmitter attached to a tire and a reception antenna 
attached to a fender; 

Fig. 3 is a block circuit diagram showing a transmitter of the monitor of Fig. 1; 

Fig. 4 is a block circuit diagram showing a receiver of the monitor of Fig. 1 ; 

Fig. 5 is a block circuit diagram of a synthesizer of the receiver of Fig. 4; 

Fig. 6(a) is a graph exemplifying the fluctuation of voltage induced by each reception antenna; 

Fig. 6(b) is a graph exemplifying the synthesized voltage signals that are respectively output from the first and 

second selection circuits of the synthesizer of Fig. 5; 

Fig. 6(c) is a graph exemplifying the synthesized voltage signal output from the third selection circuit of the 
synthesizer of Fig. 5; 

Fig. 7 is a block circuit diagram showing a prior art receiver; and 

Fig. 8 is a schematic block diagram showing a tire inflation pressure monitor in the prior art. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0014] A tire inflation pressure monitor according to one embodiment of the present invention will now be described 
with reference to Figs. 1-6(c). 

[0015] As shown in Fig. 1, a tire inflation pressure monitor 12 includes four transmitters 15a-15d, one receiver 17, 
and a display 18. The transmitters 15a-15d are respectively located in four tires 13a-13d of a vehicle 11. The 
receiver 17 is located in a body of the vehicle 11. The display 18 is located in the passenger compartment. As shown 
in Fig. 2, each transmitter 15a-15d is fixed to a wheel 14 inside the corresponding tire 13a-13d. In Fig. 1, 13a is a 
right front tire, 13b is a left front tire, 13c is a left rear tire, and 13d is a right rear tire. 

[0016] As shown in Fig. 3, each transmitter 15a-15d includes a pressure sensor 21, a transmission circuit 22, a 
power source 23, and a transmission antenna 24. The power source 23 is, for example, a lithium battery and 
supplies the pressure sensor 21 and the transmission circuit 22 with electricity. The transmission antenna 24 emits 
radio waves mainly in the radial direction of the corresponding tire 13a-13d. The pressure sensor 21 is connected to 
the transmission circuit 22, which is connected to the transmission antenna 24 through an output terminal 25. 

[0017] The pressure sensor 21 detects the internal air pressure of the corresponding tire 13a-13d and sends a signal 
carrying information about the detected pressure to the transmission circuit 22. The signal sent to the transmission 
circuit may reflect the detected pressure or it may, or it may simply indicate whether the pressure is normal or not. 
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[0018] The transmission circuit 22 includes an internal memory (not shown), which stores a unique ID code. The ID 
code is used to distinguish the transmitters 15a-15d located in the vehicle 1 1 from one another. The transmission 
circuit 22 performs modulation to produce a signal that carries data representing the pressure information and the ID 
code and transmits the resulting modulated signal from the transmission antenna 24 by radio waves. 

[0019] The transmission circuit 22 performs transmission at predetermined intervals. Each transmitter 15a-15d has a 
different transmission timing so that each transmitter 15a-15d performs transmission at a different time. Therefore, it 
is unlikely that two or more of the transmitters 15a-15d will simultaneously transmit radio waves. In other words, the 
receiver 17 receives a signal from each transmitter 15a-15d at a different time. 

[0020] As shown in Fig. 1, the receiver 17 includes first to fourth reception antennas 31a-31d, which respectively 
correspond to the four tires 13a-13d. As shown in Fig. 4 the receiver 17 also includes a synthesizer 32, a reception 
circuit 33, and a controller 34. The reception antennas 31a-31d are respectively connected to the synthesizer 32 
through input terminals 35a-35d of the receiver 17. The synthesizer 32 is connected to the reception circuit 33, which 
is connected to the controller 34. The controller 34 is connected to the display 18 through an output terminal 37. 

[0021] As shown in Fig. 2, each reception antenna 31a-31d is an arcuate wire antenna, which extends along a 
corresponding fender 36. Each reception antenna 31a-31d induces voltage in accordance with the electric field 
intensity of radio waves from the corresponding transmitter 15a-15d and outputs the induced voltage to the 
synthesizer 32. 

[0022] As shown in Fig. 5, the synthesizer 32 is an electric circuit that receives four signals and outputs one signal. 
The synthesizer 32 includes first to third selection circuits 41a-41c. The selection circuits 41a-41c respectively 
receive two signals and output one signal. 

[0023] The first selection circuit 41a receives voltage signals from the first and second reception antennas 31a, 31b 
through the input terminals 35a, 35b. The second selection circuit 41b receives voltage signals from the third and 
fourth reception antennas 31c, 31d through the input terminals 35c, 35d. The third selection circuit 41c receives 
voltage signals from the first and second selection circuits 41a, 41b. The third selection circuit 41c outputs a voltage 
signal to the reception circuit 33. 

[0024] The first selection circuit 41a includes first and second pi -type filter circuits 42a, 42b. The second selection 
circuit 41b includes first and second pi -type filter circuits 42c, 42d. The third selection circuit 41c includes first and 
second pi -type filter circuits 42e, 42f. Each pi -type filter circuit 42a-42f includes a coil 43 and two capacitors 44, 
which are connected to the ends of the associated coil 43. One end of each capacitor 44 is connected to an end of 
the associated coil 43 and the other end is grounded. One end of each coil 43 is an input end of the associated pi - 
type filter circuit 42a-42f and the other end is an output end of each pi -type filter circuit 42a-42f. 

[0025] In the first selection circuit 41a, the input end of the first pi -type filter circuit 42a is connected to the first 
reception antenna 31a through an input terminal 35a, and the input end of the second pi -type filter circuit 42b is 
connected to the second reception antenna 31b through an input terminal 35b. In the second selection circuit 41b, 
the first pi -type filter circuit 42c is connected to the third reception antenna 31c through an input terminal 35c, and 
the second pi -type filter circuit 42d is connected to the fourth reception antenna 31 d through an input terminal 35d. 

[0026] The output ends of the pi -type filter circuits 42a, 42b of the first selection circuit 41 a are connected at a first 
node 45. The input end of the first pi -type filter circuit 42e of the third selection circuit 41 c is connected to the first 
node 45. The output ends of the pi -type filter circuits 42c, 42d of the second selection circuit 41 b are connected at a 
second node 46. The input end of the second pi -type filter circuit 42f of the third selection circuit 41c is connected to 
the second node 46. The output ends of the pi -type filter circuits 42e, 42f of the third selection circuit 41 c are 
connected at a third node 47. The reception circuit 33 is connected to the third node 47. 

[0027] The input and output impedances of each selection circuit 41a-41c are adjusted such that each selection 
circuit 41a-41c selectively outputs the higher of the two voltage signals that are simultaneously input. 

[0028] The first selection circuit 41a synthesizes two voltage signals into one voltage signal and outputs the signal to 
the first pi -type filter circuit 42e of the third selection circuit 41c. The two voltage signals synthesized by the first 
selection circuit 41a are the voltage signal that is input to the first pi -type filter circuit 42a from the first reception 
antenna 31a and the voltage signal that is input to the second pi -type filter circuit 42b from the second reception 
antenna 31b. The second selection circuit 41b synthesizes two voltage signals into one voltage signal and outputs 
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the signal to the second pi -type filter circuit 42f of the third selection circuit 41c. The two voltage signals synthesized 
by the second selection circuit 41b are the voltage signal that is input to the first pi -type filter circuit 42c from the 
third reception antenna 31c and the voltage signal that is input to the second pi -type filter circuit 42d from the fourth 
reception antenna 31d. The third selection circuit 41c synthesizes two voltage signals into one voltage signal and 
outputs the signal to the reception circuit 33. The two voltage signals synthesized by the third selection circuit 41c 
are the voltage signal that is input to the first pi -type filter circuit 42e and the voltage signal that is input to the 
second pi -type filter circuit 42f. 

[0029] In this way, the synthesizer 32 synthesizes the voltage signals respectively input from the four reception 
antennas 31a-31d into one voltage signal and outputs the signal. In other words, the synthesizer 32 selectively 
outputs only the highest voltage signal of the voltage signals that are simultaneously input from the four reception 
antennas 31a-31d. 

[0030] The reception circuit 33 shown in Fig. 4 includes various circuits including an amplifier circuit and a 
demodulation circuit, though they are not shown. The reception circuit 33 amplifies and demodulates the voltage 
signal input from the synthesizer 32 and outputs the signal to the controller 34. The reception circuit 33 and the 
controller 34 function as a processing device that processes the synthesized voltage signals from the synthesizer 32. 



[0031] When the level of a voltage signal from the synthesizer 32 is greater than a predetermined level, the reception 
circuit 33 detects and processes the voltage signal. When the level of a voltage signal from the synthesizer 32 is 
smaller than a predetermined level, the reception circuit 33 does not detect and process the voltage signal. In this 
way, if the level of a voltage signal from the synthesizer 32 is not high enough to be detected by the reception circuit 
33, the reception circuit 33 is not able to process the voltage signal from the synthesizer 32. As a result, the receiver 
17 cannot receive data from the transmitters 15a-15d. 

[0032] The controller 34 shown in Fig. 4 includes a CPU (central processing unit) and a memory. The CPU controls 
the entire operation of the receiver 17. Various information including a control program are stored in the memory in 
advance. The ID codes of the transmitters 15a-15d of the tires 13a-13d are initially registered in the memory. 

[0033] The controller 34 determines necessary data including the pressure data and the ID codes from the signal 
from the reception circuit 33. The controller 34 judges whether the tire inflation pressures of the tires 1 3a-13d 
corresponding to the transmitters 15a-15d are normal or not, based on the determined data. 

[0034] The controller 34 commands the display 18 to display information concerning tire inflation pressure and other 
necessary information. When there is an abnormality in the tire inflation pressures, the display 18 warns of the 
abnormality. The display 18 may display information with letters or include light emitting diodes that respectively 
correspond to the tires 13a-13d. If the display 18 includes light emitting diodes, it warns of the abnormality of tire 
inflation pressure by turning on, turning off, or blinking the light emitting diodes. 

[0035] The operation of the illustrated tire inflation pressure monitor will now be described. Monitoring of the tire 
inflation pressure of the right front tire 1 3a will be representatively described. 

[0036] When the vehicle 1 1 is running, or when the tire 1 3a is rotating, the transmitter 1 5a in the tire 1 3a transmits 
radio waves at regular intervals. The first to fourth reception antennas 31a-31d respectively receive radio waves 
from the transmitter 15a. Each reception antenna 31a-31d induces voltage in accordance with the electric field 
intensity of the received radio waves. 

[0037] As shown in Fig. 1, the distance from the transmitter 15a of the tire 13a increases in the order of the first 
reception antenna 31a, the second reception antenna 31b, the fourth reception antenna 31 d, and the third reception 
antenna 31c. Generally, the electric field intensity of radio waves is reduced as the distance from a transmitter 
increases. Therefore, if the distance from the transmitter 15a is the only factor that is taken into consideration, the 
voltage induced by each reception antenna 31a-31d based on the radio waves from the transmitter 15a decreases 
basically in the order of the first reception antenna 31a, the second reception antenna 31b, the fourth reception 
antenna 31 d, and the third reception antenna 31c. 

[0038] As the tire 13a rotates, the direction of radio wave emission from the transmission antenna 24 of the 
transmitter 15a continuously varies. The transmission antenna 24 and the reception antennas 31a-31d each have 
directivity. Therefore, the electric field intensity of radio waves from the transmitter 15a received at each reception 
antenna 31a-31d continuously varies. In other words, the voltage induced at each reception antenna 31a-31d 
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continuously varies. 

[0039] Fig. 6(a) is a graph exemplifying the fluctuations of the voltages Va-Vd induced at the reception antennas 
31a-31d relative to the rotation angle of the tire 13a. The induced voltages Va-Vd are generated based on the radio 
waves from the transmitter 15a of the tire 13a. The horizontal axis represents the rotation angle of the tire 13a. The 
rotation angle corresponds to the angular position of the transmitter 15a shown in Fig. 2. The vertical axis of Fig. 6(a) 
represents the threshold Vo, which represents a minimum level of voltage from the synthesizer 32 that can be 
detected by the reception circuit 33. The reception circuit 33 is not able to detect voltage signals lower than the 
threshold Vo. 

[0040] As shown in Fig. 6(a), the voltage Va that is induced at the first reception antenna 31a, which is located 
closest to the transmitter 15a, may become smaller not only with respect to the voltages Vb, Vc that are induced at 
the other antennas 31b, 31c but also with resect to the threshold Vo, depending on the rotation angle of the tire 13a, 
or the angular position of the transmitter 15a. 

[0041] The first and second reception antennas 31a, 31b respectively apply induced voltages Va, Vb to the first 
selection circuit 41a of the synthesizer 32. The third and fourth reception antenna 31c, 31 d respectively apply 
induced voltages Vc, Vd to the second selection circuit 41b of the synthesizer 32. 

[0042] The first selection circuit 41a selects the higher voltage of the induced voltages Va, Vb that are 
simultaneously received and applies the selected voltage to the third selection circuit 41c as a synthesized voltage 
signal Vab. The second selection circuit 41b selects the higher of the induced voltages Vc, Vd that are 
simultaneously applied and applies the selected voltage to the third selection circuit 41c as a synthesized voltage 
signal Vcd. Fig. 6(b) is a graph exemplifying the synthesized voltage signals Vab, Vcd corresponding to Fig. 6(a). 

[0043] The third selection circuit 41c selects the higher of the synthesized voltage signals Vab, Vcd that are 
simultaneously applied and applies the selected voltage to the reception circuit 33 as a final synthesized voltage 
signal Vabcd. Fig. 6(c) is a graph exemplifying the final synthesized voltage signal Vabcd corresponding to Fig. 6(b). 

[0044] Suppose that the transmitter 15a transmits radio waves when the rotation angle of the tire 13a is about eighty 
to one hundred degrees or two hundred ninety to three hundred degrees. The induced voltage Va at the first 
reception antenna 31a at this time is lower than the threshold Vo as shown in Fig. 6(a). However, as shown in Figs. 
6(a)-6(c), the induced voltage Vb of the second reception antenna 31b, that is, the highest induced voltage Vd of the 
four induced voltages Va-Vd, is output to the reception circuit 33 as a final synthesized voltage signal Vabcd. The 
induced voltage Vb is higher than the threshold Vo when the rotation angle of the tire 13a is about eighty to one 
hundred degrees or two hundred ninety to three hundred degrees. This enables the reception circuit 33 to detect a 
voltage signal from the synthesizer 32 without fail. 

[0045] As illustrated, the final synthesized voltage signal Vabcd input in the reception circuit 33 is higher than the 
threshold Vo regardless of the rotation angle of the tire 13a. Therefore, the reception circuit 33 is able to detect a 
voltage signal based on radio waves from the transmitter 15a through the synthesizer 32 regardless of the rotation 
angle of the tire 13a. 

[0046] Likewise, when radio waves are transmitted from one of the other transmitters 15b-15d of the tires 13b-13d, 
the highest of the voltage signals that are respectively induced at the four reception antennas 31a-31d is applied to 
the reception circuit 33 through the synthesizer 32. The voltage signal applied to the reception circuit 33, that is, the 
final synthesized voltage signal Vabcd, is higher than the threshold Vo regardless of the rotation angle of the tires 
13b-13d in the manner of the final synthesized voltage signal Vabcd exemplified in Fig. 6(c). Therefore, the reception 
circuit 33 detects a voltage signal from each of the transmitters 15b-15d through the synthesizer without fail. 

[0047] As a result, the reception by the receiver 17 of signals from all the transmitters 15a-15d is stable. Also, there 
is no need to increase the number of reception antennas to improve the performance of the receiver 17, which 
simplifies the structure of the monitor and reduces costs. 

[0048] The synthesizer 32 includes the three selection circuits 41a-41c to select a highest signal of the four input 
signals through several steps. Each selection circuit 41a-41c receives two signals and outputs one signal. Each 
selection circuit 41a-41 c simply selects the higher signal of the two input signals. This manner of selecting the 
highest signal is preferred over selecting one signal of four input signals in one step. 

[0049] Each selection circuit 41a-41c includes two pi -type filter circuits 42a-42f. Each pi -type filter circuit 42a-42f 
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includes only three impedance elements, which include one coil 43 and two capacitors 44. Accordingly, each 
selection circuit 41a-41c is simple. This reduces the manufacturing costs and the size of the synthesizer. 

[0050] The illustrated embodiment may further be varied as follows. 

[0051] Other types of synthesizers may be employed as long as it receives a plurality of signals and outputs one 
signal. 

[0052] The synthesizer 32 of Fig. 5 selects a highest signal from a plurality of input signals. The synthesizer 32 may 
be replaced by a type of circuit that generates a synthesized signal that is the same as the highest among the input 
signals, by adding the voltages of the simultaneously input signals. 

[0053] The filter circuits 42a-42f may be other types of circuits, such as, L-type, K-type, or T-type circuits. 

[0054] When each reception antenna 31a-31d induces a voltage based on the radio waves from the transmitter 15a 
of the right front tire 13a, the first and second selection circuits 41a, 41b output the synthesized voltage signals Vab, 
Vccf, which are each higher than the threshold Vo as shown in Fig. 6(b). Accordingly, it is presumed that when each 
reception antenna 31a-31d induces a voltage based on the radio waves from the transmitter 15b of the left front tire 
13b, the first and second selection circuits 41a, 41b produce synthesized voltage signals Vab, Vcd that are 
substantially at the same level as the synthesized voltage signals Vab, Vcd shown in Fig. 6(b). 

[0055] Also, it is presumed that when each reception antenna 31a-31d induces a voltage based on the radio waves 
from the transmitter 15c or 15d of the left rear tire 13c or right rear tire 13d, the first selection circuit 41a produces 
the synthesized voltage signal Vab, which is substantially at the same level as the synthesized voltage signals Vcd 
shown in Fig. 6(b), and the second selection circuit 41b outputs the synthesized voltage signal Vcd, which is 
substantially at the same level as the synthesized voltage signal Vab shown in Fig. 6(b). 

[0056] Therefore, it is presumed that if any one of the transmitters 15a-15d transmits radio waves, the synthesized 
voltage signals Vab, Vcd that are respectively output from the first and second selection circuits 41a, 41b are always 
higher than the threshold Vo. Therefore, the third and fourth reception antennas 31c, 31 d or the first and second 
reception antennas 31a, 31b may be omitted. Reducing the number of reception antennas simplifies the synthesizer 

32 and reduces the number of the selection circuits. Further, the wiring for the reception antennas is simplified. 

[0057] If, for example, two of the reception antennas are omitted, the remaining reception antennas are arranged 
near the center of the vehicle between the front tires 1 31 , 1 3b and the rear tires 1 3c, 1 3d. In this way, if any of the 
transmitters 15a-15d transmits radio waves, the level of the voltage signal that is finally input to the reception circuit 

33 does not greatly fluctuate. 

[0058] Accordingly, the number of reception antennas does not have to correspond to the number of transmitters. 
The number and location of the reception antennas are determined in accordance with various conditions, which 
include vehicle size and the communication environment. 

[0059] An alarm device that warns of the abnormality of tire inflation pressure by sound may be provided. 

[0060] The tire inflation pressure monitor of the present invention may be applied to other vehicles such as trucks 
having more than four wheels and motor bikes having two wheels. 

[0061] The present examples and embodiments are to be considered as illustrative and not restrictive and the 
invention is not to be limited to the details given herein, but may be modified within the scope and equivalence of the 
appended claims. 
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TIRE PNEUMATICS MONITOR 



CJaims of correspondent: EP1077144 



1 . A receiver (17) for receiving radio waves that carry data representing a physical state, the radio waves being 
transmitted by a transmitter (15a-15d), the receiver comprising a plurality of reception antennas (31a-31d) that 
respectively induce voltage signals based on reception of the radio waves, characterized by: 

a synthesizer (32) for synthesizing the induced voltage signals into one voltage signal; and 
a processing device (33, 34) for processing the synthesized voltage signal to obtain the data. 



2. The receiver (17) according to claim 1 characterized in that the synthesizer (32) selects the highest level signal of 
the induced voltage signals. 

3. The receiver (17) according to claim 2 characterized in that the synthesizer (32) selects and outputs the highest 
level signal in steps. 

4. The receiver (17) according to claim 3 characterized in that the synthesizer (32) includes a plurality of selection 
circuits (41a-41c), each selection circuit (41a-41c) receives a plurality of signals and outputs one signal. 

5. The receiver (17) according to claim 4 characterized in that each selection circuit (41a-41c) selects the higher of 
two input signals. 

6. The receiver (17) according to claim 4 or 5 characterized in that each selection circuit (41a-41c) includes a 
plurality of filter circuits (42a-42f). 

7. A tire inflation pressure monitor including the receiver (17) according to any one of claims 1-6 and the transmitter 
(15a-15d), the monitor characterized in that the transmitter (15a-15d) is located in a vehicle tire (13a-13d) to transmit 
the data concerning the tire inflation pressure. 

8. A method characterized by: 

transmitting data representing a physical state by radio waves; 

receiving the radio waves and inducing voltage signals with reception antennas (31a-31d), respectively; 
synthesizing the induced voltage signals into one voltage signal; and 
processing the synthesized voltage signal to obtain the data. 



9. The method according to claim 8 characterized in that the synthesizing includes selecting and outputting the 
highest level voltage signal from the induced voltage signals. 

10. The method according to claim 8 characterized in that the synthesizing includes selecting and outputting the 
highest level voltage signal from the induced voltage signals in a stepwise manner. 
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t±S»Ogmryrt3 1 a~3 l d*«£4fc#fc. 

=&sftr>T-^3 1 a ~3 1 dizm&ztitzm&ai-ti 

fc*>, #S«7>-T-f 3 1 a~3 1 dO»MB«EBi5V> 
KH5feL£v\ #*!7>^t3 1 a~3 1 d<7)gfi£ 




(2) H2 001-56263 ( P 2 0 0 1 - 5 6 288! 



(ff^JBl] »PKll)0^t(13aM3 
d) IzmihilZtmz. ( 13a-13d) 

( 2 1 ) k . 

m&hmfflk ( 2 1 ) b *fc*-f + ( 1 3 a~ 1 3 
d ) Cftft&*U «EE*«lffi*a (21) frfctWj* 
ft£?^2mJEft^£i*fit£i*ft¥a ( 1 5 a-1 
5d) k. 

UiSSm^a ( 1 5 a~l 5 d ) »t>&iiZtvk?4 J r 

^m^mm^mry^i- ( 3 1 a~3 1 d > «• 

( 1 7) t. 

mi%mm < 1 7 > 36»4>aj*s<ifc*sw«Hi-*t=s 

-3wt, ( 13a~l 3 d ) 0)g.fS&tfM&%* 

i-im^m (is) t*«ifc^"f-vffi«EiaMS!i 

(12) KiJWC, 

^^SftT^x-t ( 3 1 a-3 1 d ) it* 

nsMmm® 02) zffiitz94 j ?£$jmim 
a. 

imem 2 3 MfiiteiiffiasjR&aj^a < 3 2 ) «, 
z&fery-rt- ( 3 1 a-3 1 d ) mmztitimEco 
0 *>fi*mj±£ mu-rmmmEism®. ( 3 2 ) -e* 

3 ] mmm&Hf&m ( 3 2 > 14, a* 

aj*1-4«RA* 1 a}*<^JSEI» ( 4 1 a~4 1 c ) 
*«Rffl*£*>tfS£fcfc:J: 9fltJ£Ucff*«2CfB8i 

[tt*JS4 ] «rC#^Jfil9» (41aMlc)l« 
*l**l*Rtf>7 -l /l^BSS ( 4 2 a-4 2 f ) 

i k C J: •) L£fS*JS 3 fcEKo^ 4 
E&SliSa. 

[000 1 ] 
[0002] 

l/Ctt, 08C^£?&iO#»<o*rO^. HP*>, 
ilW5 0^>f-VSE«BEIStfaS15Ui. **4-V5 

2mzmihtitzmmw.5 3. mmizm}t>titz% 

fl£lfi5 4. &y^JIH5 5S:«ltTV^. ilfiEi*fl 
Hffl 5 3 14 ? 4 * 5 2 VZmE&ffia? h E7J -fe >"t 
(H^B&) fcflM.TV>*. 07 15 

u^mmm 5 4 ttaftositr >ft 5 6 . SMSftti 

5 7&V«HaaJ5 8SrfflS^TVM». 



[0003] mzEji*yvfrt>iiiJjztitz94 -vsm 

ff$fil>. £<0*-f*2»lfflI*£*0*Ktt*3fB7 
fifcflOWMS, &*atf**Hfi«0EI» (B9*tt) $r^L 

h, #gmr>r^5 6*^^^smEft^^gfi^£ 

£ , H#gfi7 yft 5 6 C(4£41fgE 5 3 OiMflT V 
*. C«K«7>'f-t5 6<!Ott8«EE36*»Wa5 4<0 

ss«Ect o wittitf. is]sfiga5 4<iiMfi^a5 

yr-f 5 6 cr>im%Etf%mmW 5 4 c7)!S««JI J; 0 1> 
ftWtff. H5WWH5 4l4aM8«it5 3*>fei3MI$*i 

[0004] 

9 * ^^smmw 5 1 iza^xit, &mmm 53** 

(0®mztt^xmmmm5 3<mmryT-i-b^.mm. 
5 4 fiogftr y*H- 56 1 comm&mtimmm^ t 

mwtmm%<o%^i][int®^i}fab#bztz#>, # 

S<I7>t^ 5 6 *>BjBWEtt** -f -V5 2 1 EWBt 

fi ga 5 4 -c«4«^* sag LTSfrr s i k **fflirc* 

[0005] *»Wi«EnWI^*IW«1-6feftfc:«:S 

tzmtzs. ixzmti z t h94 j ?-ms& 

[0006] 

wmtoti^vskftbtittmz. m9^^<Dm, 
mmmzai. 9^^msm^w l ^hm^ 
*at, mzExm&mtm^'iwzm-tbti. * 
sZEm&mfrhitij]2titz9 -i ^tmm^zmm 

%zm^zimcr>%mTyTi-zitix%mi. m%<?> 
wmm^iii^-ri^m^b. mw%mm*h 

mm-t&m^&b zmttz 9 a ^^s&m&w. 

Srffl^CkSr-ecoStk-ri.. H*«2tiBi»<05|Bfl 



(3) H2 001-56263 ( P 2 0 0 1 - 5 6 2t$! 



i4. iwwifciBttoawfcfcvvt, mmmms.®®. 
ahe sr taij-r h msms&m-wzh s £ t * -eog 

2 a* i aj*^*iii»*iatta*-&*>*4 - 1 c 4 o 
insult 

[0007] (dffl)^t, ff^ri 1 tlBtt<0»^T 

ms$^s«E(4^emffsiR«iaj^a(cj: o^jts 

J: l 5#Sft7yx7^f^©1tEcr) d *>fc*ME& 

«R«Kai*s*i*. bp*>. #^ft7>r7^emff 

[0008] it*3S 3 ciEttwuwcii . n^JB 2 fcis 
ao»B^«MMcjniT. mmmvK^&mm. A 

aSftfc2o^StS«E<33t>*Sv>;fr<o*jE£jBS?W 

tas*-t* 2 Afl i aj*<o#jRni»*«aaffl*-&*Hi:fe 

fc«RO^«EttJifc2oro«fcl,£v\ ORBW: 

i » i TmmztiM&tftztLi . m&g4 tie 
mnffflx-ii. tmm iziiwwm<D$>mzDnz.x . 

friE«-^lsIK{4^-rita»<07 -f ;I^HB§jWH*£ 

[00 09] 

5@K=IWMfc Ufc-SOBBJB*a l HI 6 tfiSoTSIBB 

■fs. niatx02t*TJ:at, mmtLxco&m& 

1 l(=»«S<ifc^-f^S«ffie8»Bl 2(4, 

3 a~l 3d^-f-;HJA14Kf<l-filS^$ 

*ifca«#at ixn&m&m 1 5 a~ 1 5 d . *#£ 
[ooio] H3tc*-rj:o{^ zmmmwi 5a~i 

5 dtt*fl-eihJE&8tas#&i: LTcOSmffi^ V-t2 



1 . S^ftSs2 2 . W#2 1 , 2 2fcm^J^tt^-fl» 
'J f"7 2 3 . &tf i*fi7 7 2 4 £fi§ 

£TH*. fciiHIgSl 5a~l 5 dco#iSft7yx7 
2 4 cO^r&lttti^fL-TiX^ -V 1 3a-l 3d<OiM82r 
flfcSflTHi. MeS^E-fe>-t2 l(4m»iMfiS2 

2 WHteftTti 0 . P]«jS^MftSS2 2ttSM?2 5 

£itixmm7>Ti-24i l zimztLX^?>. 

[00 11] mZ&£mj±-t>y2 Hi*4 *1 3a- 
13d<7)2SKWlL> &f4*n 3a~l 3d<7)£ 
mE* { ^^mWiS€?^7t:BfSffi^Wl*I^^<4iE 

?:H?fe»&jM«§s2 2 taj^j-ts . mtiwmmm 2 

ssiu ztizmmcr>%uxizmtxmm7>Ti-2 4z 
itLxmrn-tz. 

[0012] «%<t$ll 5 a~ 1 5 d<7)mife£ftS§2 

2{cw«s#i*:>* , j (hp*) KJi-eii^nairtfMa 

#^>f^l 3a~l 3d»V^-f#lK*>*»4<i#*»*nBf 

[0013] &mmmm 1 5 a ~ 1 5 dconm£m%2 

2(4. *fi^W5rJl»iaiSIH»t«»*jS<ii-ftJ:3t 
m&ZtlX^Z. ifc, #«»jMftfff2 2«miMfl^ 

fc«>, #«!BJMMi2 2ttRi*fc«a*aMrr*;i:** 

«:V». HP*>. fMiOSff^ai 7(C(4«-^'f^l 3 a- 

[ooi4]04 c^-fct a %mmm 1 7««»o 

Sft7yr73 la-31d, mmWB&tfL^mXfm 

mEmmfr&t lt<o^*»3 2 . ms£§fi&3 

3aWW»«3 4*fllir^4. #Sff7yr73 1a 
~3 1 dli«vm««WHF3 5 a-3 5 d £^LT£ 
ja»3 2KSNSI$il-C*}0. PJ^^3 2(4««g«SI 

3 3 izim ZiXX V >4 . «&Sft2ff 3 3 f4$ij« 3 4 K 
ttttSftTtJO, HW«»34mS^»^3 5e*tfrL 

Tfrie«*gai siz&mztix^z. 

[0015] H2^t4ot, frie#Sft7yr73 
1 a-3 1 d(4V>f J V*^J«$tttt5'). S»*l 1 

wx^/3 6p f =igi5tra*ti;ig§nTv^. #sfi 

7>-r73 1 a-3 1 di4-tfL-fitHtiie#iift7y7 i 7 

«IE£J*H3 2fc€aW-*. #Sfl7>-T73 1 a~3 
1 dt(4SftL^^M<0»*f«Jl*5SS^t/cmE* < 
»iBS*l&. 05l^t4otC. -&)«S3 2(4^|!tc7)2 
AAltB*<o^«l5I»4 1 a~4 1 cfrt>miiLZtit:4 

A*iaj*«)*jiasi»-c**. an*>, m-&b!cIs]S84 i 



(4) H2 001-56263 ( P 2 0 0 1 - 5 6 2$! 



S&4 1 a, 4 1 beoftlJMte&fSSsim 1 cOAAfflK 

[0016] *^®K4 1 a~4 1 c li«l«t-tt 
<0^I7 <f;k?[I]S&4 2 a, 42b, 42c, 4 2 d&. 
t/42e, 42f ft»6flK«<*l-Qi6. #sl7^^ 
0K4 2a~4 2 f tetilftlimoj fr43&T/2 
O<03VT>^4 4a»JMgj£$*lTV>£. U4)V43<7) 

fcO, S3>-T>"^4 4c7)fl!jig(i-e^fil«%?ilTV^ 

[0017] 7^7 -f /l^Elft4 2 a~-4 2 d<7)-4g 
(3>f ;U4 3<0-«) itttl? timsmW^3 5 a- 

3 5 d?:^Lt#Sftryx^3 1 a-3 1 dlCftttS 
*lTV>4. 7rS7 4/l';?08&4 2a, 4 2bOflS«Jl* 
iltffUfeHWM 5 Sr^-LT^ffl7-f;l/^[llSS4 2 e«- 
«fca«l3*ir^4. *I!7 4/k?II]S&4 2c, 4 2d 
<9«te*ftm8IM4 6^^*874/1^ BBS 
42f<0-^a(cS6KSftTV^. it®y <>V?m42 
e, 42f<^)ffifflJ«fl^SSRjia4 7^LTWia« 

[0018] HirlB^IHSS4 1 a~~4 1 c **itfh. 
cOATJffla^ATJSftfc 2mlffimEV>o 

M^m^a^y^-yy^m^mhtLx^i, bp 

*>, Sfi7>-T^3 1 a, 3 1 bVM&WBtttlftL 
Kl7 <)V9W!t42a., 42bikWh-fhZ.t\,Z&r> 

)\>mm2e\,z\i&%tih. nmz, %mr>Ti-3 

1 c . 3 1 d0ffi8NBt*tl?tlxm7 A WWk* 
2c, 4 2dfcjl3i*S£fcte£oTlo<08fcBS£Efc 
i»^i8«Eli*S7^;^ig»4 2f fcffi 

[0 0 19] WjrS7^;^HI8&4 2e, 42ftA73 
Lfc 2o<0£jffl»jB*EliPi>rS7 4 ^^0B4 2 e , 

4 2 f dtti-3"C§4>{Cl o*)MB«£EC 

£j*s*u i<oRi8«Ettiria«»Sfi»3 3icaj*$ 

BP*>. #SflT>r^3 1 a~3 1 dOBSBtE 
tt-^K»3 2*31*fiii:fc:J: 1 ), 4o<08W«ff*5 

j£t§ 3 2 CAT] S flfc 4 otf>»S*EB± 1 ocolSfi«S 

[00 2 0] £<D«fc3te, #HiS»®tei3Vvt\ r-A. 
ftj fctt, ^*»32CA*S*tfc«BR<0Slie«£E<03 

»«I»3 3tt. HMGaK. fflSW&tf-eofl&OHSS 
(BR**) *»Wi»3 3tt, flBfiDM 

fflisu 3 4 frfctwj snfciifwjwi^tai^v^iifw 

I). 

[0021] mmnm 4«, m 

T. r CPUj fcv*3. ) fttf**'J (BK9») 



^$iJ1*P^c7)#S^aSrffo. fflfc. *JWK3 4ttAa 

s*ifc * 4 ^s^si^ks^ >t mBte&at 1 8 ic 

4WM -V 1 3 a~ 1 3 d ag^«ttft#5*a**M 
•Witt 

[0 022 ] IttB&jrcftll 8(4&:M-f 1 3 a~l 3 
d UcMfcOfW-f *- K ( 0^B& ) 

fcflHiTH*. #58*^*-HI4M»»3 4*»^A* 

, mm<n> tltftMZtikf't ^SSSNBSmSM. l 2 

[0 023] g|tl lOjfflg*. W%Mtl3aiJ« 
EMEtTV^ttJBKiJV^T. H*-f -V 1 3 a<7)i*fI^B 

1 5 afr^mmztitifj^^E.m^Mfmim?- 

K£*X,£«S«i. ^gflTyf-^3 1 a~3 1 dCD* 
*l«lK»t3;fc4. #S«r>-r+3 1 a-3 1 dtC 

[0024] Hlfc*f±3fc, 3aOiMft7 
yr^2 4fc^ftT>f"f 3 1 a-3 1 d£(0|g<7)Sg 
filtt. Sftryf-^3 1 a, 3 1b, 3 Id, 3 1 c<0 

2imr>'r't2 43&»^«h.4«ifa<sS:4. CiWfcfe. 
#SflT>-r-f 3 1 a~3 1 d*»^>f-Vl 3 acOiifig 

mi 5a*>fesms*ifc««*s^Lfc«^, #sfir 

yf+3 1 a~3 1 d£0!^emffi(4, Sfsry-r^-3 1 
a, 3 1b, 3 Id, 3 1 cftmiZjzZ 
[0025] TOE^-f-VlSa^lHer* 
k. dtltf#oT#Sftr^r^3 1 a~3 1 dc7)!§e 

3 CilHSSll 5 a OjUftr y r + 2 4 -f ^ 1 3 a 

t-frw^miKL, mm7>Ti'2 4i l zmmimm 

UE^-f-Vl 3ajWi««fcBB6l,fc*^, 4«fS 
T>f"f3 1 a~3 1 dCOi^HEEV a-V d<75W 

=6:1). 4fc, 06Kti(tS#^'f-V*l 3a~l 3d<O0 
EI2t^t#iMftSIBl 5a~l 5d<O0IB 

[0 0 26] #SfiryT-f3 1 a~3 1 dO^SSE 
Va-Vd*«I6 {C^-r«iSSftS5 3 3 W**JaJ:«0* 
H«*5at»3 3{i«iBJMI»2 2*»fea]^$*ifc 
«ft<05effl36«ri8i:**. #5ftrvr-f3 1 a~3 1 
d (OmSMS. V a ~ V d *<0 6 KjS^1I»58fll» 3 3 0) 
S«*)lcOii^. [S|m«SftSi3 3<imi£&lif§2 2*» 



(5) BR 2 001-56263 ( P 2 0 0 1 - 5 6 28g| 



[0027] mz. &%.mT>Ti-3 1 a~3 1 d<m 
««EV a~V d (J s WfftW 3 5 a~3 5 d 
**|-LT#!tffl7 <1V9®&A 2 a -4 2 dKATJSft 

pjr£7*;l^llj»4 2a, 4 2bKA*Sitfc» 
gtEVa, Vb{i-?-iX'? f ixpwM7-f;l/^lllS§4 2 
a, 4 2b *W&th £ i: Ck 91 OOWBttl V a b 
fc-&J*3*l.4 . <T <OBttiWE V a b «4lnIietg^S4 5 £ 
tfl/C*M7*/l'*IIIH4 2efcljMjS*lS. £*3fc 

WSfir>r^3 1 a, 3 1 tXORSWEVa, V 
b &lteJSRjB*EE V a b OflfflHiH 6 fc*t J: o tcB 
«fc«r*. (VcdM) 

[0 0 28] -^T. )ti7-( ;U^®SS4 2c, 4 2dtC 
A* 5*utWB«EV c . Vdli, f*ifW^l7 < 
;P^[HS84 2c, 4 2d^jlja-t^,;i;{Cj;0lOOi^ 
jglE V c d . ^ V c d ttine 

«Sb54 6 IX 7cW7 OVmm 2 f KflMjSft. 
*. MSfl7yr^3 1 c, 3 1 dOfftgl 

ffvc, v dRx/&mmnEv c d agHgtiia e 

tJ:3fc#ttfc$r*. (Vabcd£j£) 
[00 2 9] M*S7-f/l'?@8&4 2e. 42f£A7J 
8*lfcfifiB«EV a b . Vcdli -Hx-fixMtfS^ -f 
/W0»4 2e, 4 2 f ^«iSf 4i 1 1 i •) lO<0» 
jg*E V abed CMSili . £ (OiliBWEV a b c 

«EV a b c di0»(4ia6 fcjjrfj: o%M#b 

fl, H6tc«V^TJ48BBlBEVab<0JB»kBfiB«EV 

a b c dCDfomt tfmftiXTpZtlX^Z. 

[0030] xmtmmiz&^x , meizmm 

gfffVab, V ab c dRt/WSMEV c dffMM 
tt. *3fes WBWEVa, Vba^W8«EVc. Vd 

I^SmE V a b , V a b c d RtfStiBWE V c d 

aOHHK+. ^SHffiVa*<HtSSSfiS3 30JSJgE«ffi 
5fclfc&Sfa (Il6fcfctf&«t2'8 0~l 0 0j£, 2 9 

o~3oos^ra) iii&e«jivb~vd?)^fttm 

EflftOttfi^V b jWEft«I»3 3 taj*S*l4 i 
biz* Offish iiS. 

[0031] L<r>tzib. -m%ii7>Ti-3 1 afc'ft 
Tlifc^ftft^Bifc^ fl!lc0Sftr>-T^3 1 b~3 

1 dfc«k 0«I»W(CJ&**.4 . flh>T. 3 3 

2 4 *» ftTJ $ *ifc*tBi3fc Wi4 LT« 

iss<s«3 3fcsesfi4. 

[0032] ffK«jSg<lSI 3 3 fcAfl §ftfc«Rli. 

«fc*«»3 3KTJi«-awsn. mm., mm. 

Effl»S34Katfj3*l*. Mff»34C2aiJEflt-9& 



fiSIBl 5a~l 5d»oa(i«3-HtS:-e*i-e*Ut 
IW- « . * LT . flftffi 3 4 JijMfi&=2 - H <0-R*- 
SfcJ:'}. WS3HISSB1 5a- 1 5dA^C0^^f^ 
*ffli#a>£¥fl5&*4. dOWsaSUfcS^vc. MM 
*34tt#*>f*13a~13d $K£mE#IE$A>5 

[0033] «5%£K 1 8 fcJjraaJJrJ&OfflWIWA 

^-fti3a~i3d os^^Efta^a^f 

-V 1 3 a-1 3 dfcfcttJBLfcSaesfcJK^-f 
HJBIBfcftlrVttt, ^-f-V13a{C»JKf*«*^3r 

[ 0 0 3 4 ] &±0)£ 0 IZ IX 9 4 * 1 3 a SDSSUEtt 
«W«a#fffeh.S. «aBL,fcJ:3fc^>f-V13a 

~i 3d<7)?4*^&m^m%&miiz-rt>zh.x 

3 b-1 3 d<02£SlEttJB<73E8l±, iMft§ iiT 1= fdi 
t«B*«^ + 1 3 a (Ztftefc |S]«tc LTff *><t4 . 

06lc^-fJ:3l^ 2(s||Jfe^©tl3V^TJi, ^ 
-m 3aA»^«fc5a^afc*SS^7y-f^3 1 c 
OttiSWEVctt. «ft«183 30®S«JE*>10^ 
^*«#<, Sft^Bl 5a*»4>aj*Sflfc«ll[c05WHi 

3b, ScRVtfkfJ^l 3d«#Sli 

SB15b, 15c, 1 5d*»6iB:&;S*ifc*j»i. * 
it-eix^firyr^S Id, 3 1 a. 3 1bmftT'(iS 

m^mx-h&z t tfw&x-* 1 . 

[0035] -3r % gftryr-t 31a, 31 bff)fflS 
IffVa, Vbli^«|BU»4 la^aBariifcfcio 
T^SmE V a b l,z£f$,Ztl& „ ^cOljiemffiVa b<0 
«EJlTO3M»3 3^8WtEJ3Lht ! flr->TV^. i 
Jt, SflTyr73 1 c, 3 1dOl^«JEVc. Vd 
fi^IIlSS4 1 b*a*r*£i:fcJ:->TRiB*EVc 

d c^*s iii . ^ mmn&y c d co«ffii«^gft 

»3 3««»BWEE£U:i:*->T^*. BP*>. f^S«EV 
a b . V c dttf fl-Ffl«a5«i«3 3 t«t OSfl^Itg 

la. 3 1 bXli|5]gfI7>"T7-3 1 a, 3 1 bfcJt^ 
T^ft^M 1 5 aa»£<0E«a<BV*»S7VT-*-3 1 
c, 3 1dtt, Ztl?W$-i<kX'£m'< J rl 3a<?D^ft 
JIS 1 5 a frfeattSftfcHiWWOTtti: ^4 . 
[0036] ®.->X . WOB^IIK OT<7)S!)* 

( i ) fltriegfttsa 1 7 . ^gftr y r 7- 3 1 a 



V 



(6) ^2 001-56263 (P20 0 1-5 6 2SS! 



~3 1 cKOiftgmJEV a-V d<no-h&.±%K*mm 

fcatfrr*£jaa»3 2 i&emEv 

a#gflgai7cO!S<j£mE4 , )i>ffi;<&fti:#. 
WB«EVali«*W£J: *) iK^fl!W)BfiB«EVb~ 
VdK4oTffi5SStlft. iot, fi«(cBfie«SVa 
d a«fi< 55rSeror^=Sr< * 0 , RSfie«Ev a~ 
v dco«E£ iliR£-£ft <I fc #T'# ft . 
[0037] -f-LTs IftgmEV a~V dcomEfr'iMiR 

SiiSCktiOs »8 ut * -f -fSftEfi^co^i&u 

Kj\,tf&#Ztl^ &{i7>Ti-3 1 a~3 1 dcof^igl 
BEVa-Vd*««SaMK»3 3<0iKJg«E£T[I]ft£J£ 
**J>3tfft£fc flP*>, SflSSKl 7cO§1t 

P^*<[6LhU SMSSgSl 5a~l 5 d*>f>i*ft$ft 

r * fc 9 4 j ?m&.m* ! £%.Lx%.m-h z t vx-z 

ft. £*>fc. ittSl l^s-CJUUf. £f!7VT^3 
la~3 1dcoaa£it*$-£ft^£:&<. SflHS117 
*>»lttffi£[6LLS-ti-ft £ t ifi?t ft . 
[0038] (2) mE6Jfttt3 2fi. A2)3tlfc2 
ocOiSjgtEcO-3 ^Sv^osSEtaijWWKIiS^-tft 
2 Jjj 1 aj*<^fiE0B4 1 a~4 1 c Z&K-Sbltl 
liWWLt BP*>. £t£0S§4 1 a, 4 1b£ 
MWfciMU W-&J5W4 1 a, 4 1 b<DtMjM££ 
jiM4 1 c^AaHfc-ttvWUHM- ftdfcfcJ: 04 

2 KA^ £ il^I^SmflE V a - V d tiJift 2 

g^Wlc 1 o<7)|^g«E V a b c d tffjtf) £ ft 
ft. tfcot. MScoi&g«Ev a ~Vd#*ft*'iil*f 
lTJ«fcJtttel*3*l. KHKtt*tot»«« 

[0039] ( 3 ) 1»IB#£j£|IIH4 1 a~4 1 c 
14. %tl?tlimL<r>nW7 < )V?mt4 2a~4 2 f £ 

?ls]8S4 2 a~4 2 f {4 1 OC03 4 /Ui 2oc03yr> 

T, 4&HK4 1 a~4 1 c<0«jR*«*t:1-4ii:*« 
T'#ft. Wft3Xh*fi«S-fr4 4. 

0. £j£?s 3 2 £fr */MHW* <r t ft . h« fir 
IE3QtfB!BI4J3lT«) J: d tSS LX%m LX t> 4 v>. 
[0040] • #SH»B»fci3lrVttt. ^JS»3 2 fc 
4 OtSSwmiBSEV a~V d £ 1 ocofftglffv a b 
c dlcartUfc**, ^rtS»3 2 7" 
i;.yh {ayjUi--) fc«£fclilIHc«*ilttTfcJ: 
\\ Cl043tcLTt. £&coA?Jfi-f £ locoftfifl 

>f -J— ) i: ttMBWXJJjffi** i ooai^fi^^^-r 

ft^tt^tS^t^roTUft. 

• *5B»tflBlCi3Vvctt. £j£3§3 2 *£j£Hltt4 1 



a-4 1 cfrt>m$LL. &%tim®4 1 a~4 lc£* 
tlftlnm.7 < H>9\m$ 2 a~4 2 f frfeflt&U: 
* SliW<07 ^;?[e]8&, WitfLS, KSStfT 

£jSE]8&4 1 a~4 1 c 3*lfc2o*> 

JjZtllX?^ #&J£EW&4 1 a~4 1 ccOA^fl&IS. 

LTfc, «**fll«Ta»«BHB«EVa-Vd*^iK 
■fftdfc*J-C#ft. 

• sWUKBMtttJV^Ji, **ilBl 8tc4 OaiK# 

*,z£^x94 ^sssm^matt 4 0 mm; lt t 

4v>. #^>f-V13a~l 3d(7)S«EfflSS:# 
^>f-Vl 3a~l 3d»fcy-f^7 , W»t«S^rflfifc: 
fllJSLTtiv^. ;o4otLTt»» :M-VmE<0H 

i3Ht i:(47tay r x^ffi«;T-?ii2^#^i^ 

[004 1 ] • *3a&»JBfc*Nvrii» SflT>r^ 
3 1 a~3 1 d*#^^-Vl 3a~l 3dt*tJCS-*T 

i^ftgai 5a~i 5 di)^mmztiz>mw.co%mvm 

^t4oTt4. SftrVr+3 1 a~3 1 dW&£S§S 
fil 2*Hii<0g|WrtfltTU:$r<s E3IWaUb<0 h 9 v 

■ *m&m£ts"x . 3 2 «4A* *utsfiB 

tEVa-v d co o fcft*e*»KWfcifia'fft 
m&ltitf, #I^S«EV a~V d $rm*fi{c Jn»-r ft 4 
p Cfllft LTt4V\ ;<043 fc-ffttf . #!^«EV 
a-Vdwai*»IU«KJllK, HPt>tM1S§ix. #§fir 
>f+3 1 a~3 1 d«5£lfcemE#£f!£ai 7 
cOiSamESr«Si.ftS«{=iiS3ftftS'J^* { S<=5:ft. 

• ^«S*ifcWBIiB«EVab. Vcd(4€^gftfs 
3 3 c0®JS«EW±t * 0 . I^S«E V a b , V c d {4 
*ti?tcm.%m&3 3^4 >J5MPTttft«EU^fc 
'SroT^ft. Zrttztb. %fE7>Ti-3 la, 3 1 bX 
«4[5]gft7yT-f3 1 a. 3 1b(Cit^TjMfl^ai5 
a*>^ffi»W8l«<ir>-f-*-3 1c. 3 1 dm*? 
tU^-f-Vl 3 acOiMftgai 5 a*»^mS*lt«ft 

ifs^inta. vt^x. 4*cogftryx-f3 1 a 

~3 1 dcOl^fi^EV a~V d^T *4t&tl&miM: 
<, %m7>r1-3 1 a, 3 1bX{4Sftryr-t3 1 
c, 3 1 dSrl'BS-ri.Cittt'^ft. 
[0042] EP^, «*«T*->fc4*»«IT>'f 
■f31a~3 1d5r» SfITyrt3 1a, 3 1 bX{4 
Sfir>-r^3 1c. 3 1 dc02*(Ctft^i:* { T*# 
ft. CCO^. «-2*cOSfl7yr^3 la. 3 1 bX 



(7) H2 001-56263 ( P 2 0 0 1 - 5 6 2&! 



liSfiTyr^3 1 c, 3 1 dOfiraS:, PHBtTVr 
t31a, 3 1 bXtiiaaSflryf-^3 1 c, 3 1dt 
#&f|gai 5 a~l 5dcr>&mTyr1-2 4t<r)fflcr> 

Bmtfi*mz%i>* o tsatr* . d *> j: a t-witr. 

PBaiTVT-f-3 1 a, 3 1 bX{±MSftTyr-t3 1 
c , 3 1 d«RiB*BE#*& < & 0 . £»£fHT#iM 
{fgg 1 5 a~l 5 d0»£,ififlS;h.6*»£3m*S£ 
t^T'SS. *Jts SftT>r-f3 1 a~~3 1 d<7)& 

t3 1 a~3 1 &awatt*-7M&9tifi&ttt 

t mz , H^-^/woia»^*o*ia*H!i«w-4 - 1 # 

JEt, SfiTff *3 1 a-3 1 dtf)f&£«A> 
Lfc«*, WITff-fS 1 a~3 1 d«Ofl|jfc@EtUt£ 

El 2tfe^TSa^SflT>'T-t3 1 a~3 1 d(0i 

[ 0 0 4 3 ] Kfc , frEWWBBa»6JBffl"C* sa«ja 

• #^-f+(13a-13d) fc»*tfe#Ufej3Ml#a 
( 1 5 a~ 1 5 d ) £*vc < & 9 4 *S5«E« 

*V9toJM&!fcrv 3 r J !r ( 3 1 a- 3 1 d ) Sr^LTg 

flrr i^-wswEiaas! d2) ^gfi^a ( 1 

7 ) tcawc, tfGSfiSX (17) tc«i#Sftryr 
■M3 1 a~3 1 d) KgDeSfUHE (Va~Vd) 

B ( 3 2 ) fcRttfcWtSif. i»J: 5 Ctfilf, 5ft 
[0044] 



«W)«W0S»StllD * T > «&<0P£mE# { *ft-m 1 
0. 

[02] 43ttft^£&tt£&ttS«Ol!W^*^ 

[03] 4«iimmsisiixioifla. 
[04] ^mmmizam^mmm^mm. 

[05] «KM9m<ci5ft£^jfiKK)BIKH. 
[06] 3MHBBIBK:t}»t4««r^f'^w«iB«E 

[07] ftftOSttSKOflllftlSI. 
[08] «^2M*fi8B6iltf>«ljSH. 

(«H) . 1 

ffi, 1 3a~l 3d-*>f^p\ 1 5a-l 5d--5Mfl^ 
a . 1 7-M8I («!¥») . 1 8- 

«*ga , 2 l-SjRff-fev* (£E*ttffi 

mk) . 3 2--&*fl (issmffi^^s, i^smflEa 

JRt&£B#S) . 3 1 a-3 1 d-SftT^f-t, 4 l a 
~4 1 c-£jfflHHk 4 2 a~4 2 f -7 -f 
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